with the accepted picture of stratospheric tracer motion; large-scale quasi-twodimensional tracer advection typically yields a k -1 scaling (i.e., the classical Batchelor spectrum). In this paper it is argued that the nearly k -2 scaling seen in the measurements is a natural outcome of quasi-two-dimensional filamentation of the polar vortex edge. The accepted picture of stratospheric tracer motion can thus be retained: no additional physical processes are needed to account for deviations from the Batchelor spectrum. Our argument is based on the finite lifetime of tracer filaments and on the "singularity spectrum" associated with a one-dimensional field composed of randomly spaced jumps in concentration.
Introduction
It is now generally accepted that on timescales of less than 2 weeks or so, tracer motion in the lower and middle stratosphere is dominated by the largescale quasi-two-dimensional velocity field Norton, 1994] 0148-0227/97/97JD-01767509.00 these exponents are hard to discern.) By contrast, twodimensional homogeneous turbulence theory predicts a k -1 tracer spectrum for a dynamical regime in which large-scale strain is dominant and diffusion is negligible [Lesieur, 1990] .
In attempting to resolve this discrepancy it has been suggested that processes other than quasi-horizontal large-scale advection play a role: enhanced dissipation 
Discussion
The existence of a sharp chemical edge separating two regions of distinct tracer concentration is a reasonable assumption during the fall, winter, and spring, which is when most of the measurements took place. During the summer, when the polar vortex breaks down, this argument no longer holds, and different spectral scalings would then be expected.
The singularity spectrum argument requires the jumps to be well separated. Different scalings are possible if this condition is not satisfied. The power spectrum P(k) along the cut is more generally given by [ Vassilicos and Hunt, 1991] P(k) .
• k -•+DK,
where DK is the Kolmogorov capacity (box-counting dimension) of the interfacial intersection points and 0 _• DK • 1. In the case shown in Figure 1 , DK • O, so P(k) • k -2. In the opposite limit, DK -• 1, the filament is space filling, and one recovers P(k) ,• k -x' this situation is realized in the long-time nondiffusive limit when there is persistent random strain, such as is as-
